Liquid chromatography-tandem mass spectrometry for the determination of low-molecular mass aldehydes in human urine.
A simple and sensitive method is proposed for the determination of seven low-molecular mass aldehydes in human urine samples using liquid chromatography with tandem mass spectrometric detection. Urine samples diluted twofold with 0.3M hydrochloric acid are aspirated into a LiChrolut EN solid-phase extraction column impregnated with 2,4-dinitrophenylhydrazine for cleanup, derivatization and preconcentration of the aldehydes. After elution of the hydrazones with acetonitrile, an aliquot is injected directly into the chromatograph. Identification and quantification of aldehydes was performed with electrospray in negative ion mode by selected reaction monitoring. By using synthetic urine samples, linearity is established over the concentration range 0.1-30 microg/l and limits of detection from 15 to 65 ng/l. The intra- and inter-day precision (RSD, %) of the aldehydes ranged from 2.9% to 6.4% and 3.6% to 9.3%, respectively, and specific uncertainties were ca. 5.0+/-0.3 ng for all aldehydes. Average recoveries performed on two levels by enriching synthetic urine samples ranged between 92% and 100%. The method was also validated in terms of study sample stability including long-term and short-term analyte stability, freeze-thaw and extract stability. In summary, the method proposed surpasses other recent chromatographic alternatives in terms of the limit of detection and sample requirements for analysis.